Phospholipase D2 activation by p38 MAP kinase is involved in neurite outgrowth.
p38 mitogen-activated protein (MAP) kinase plays an important role in neurite outgrowth. However, the underlying molecular mechanism(s) remains unclear. Here, we demonstrate that phospholipase D2 (PLD2) mediates p38 signaling in neurite outgrowth. Stimulation of rat pheochromocytoma PC12 cells with nerve growth factor activated PLD2 and augmented neurite outgrowth, both of which were inhibited by pharmacological suppression of p38. Overexpression of constitutively active MAP kinase kinase 6 (MKK6-CA) activated coexpressed PLD2 in PC12 and mouse neuroblastoma N1E-115 cells. Overexpression of wild-type PLD2 in these cells strongly augmented the neurite outgrowth induced by MKK6-CA, whereas lipase-deficient PLD2 suppressed it. These findings provide evidence that PLD2 functions as a downstream molecule of p38 in the neurite outgrowth signaling cascade.